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1. Data {#sec1}
=======

The data describes the two R scripts: 1) The script for the identification of tRNA gene isoacceptor types based on genetic distance analysis. Additionally, the data from the genetic distance analysis of duplicated and some single tRNA genes from the mt genomes of amphipods are presented in [Table S1](#appsec1){ref-type="sec"}. 2) The script for choosing the best mode of sequence alignments and the output of its application based on differently aligned groups of tRNA genes from the mt genomes of amphipods are presented in [Table S2](#appsec1){ref-type="sec"}.

2. Experimental design, materials, and methods {#sec2}
==============================================

2.1. R script for estimation of tested tRNA gene sequence resemblance to certain isoacceptor type {#sec2.1}
-------------------------------------------------------------------------------------------------

For the cases when it is necessary to verify tRNA gene sequence predictions by different programmes or to distinguish between original and remolded/recruited tRNA genes \[[@bib3],[@bib4]\] we developed an R script that performs identification of tRNA isoacceptor type based on estimation and comparison of genetic distance data using "ape" package \[[@bib5]\]: Image 1

The distributions of pairwise genetic distances were obtained for tRNA genes of interest placed among each isoacceptor tRNA gene set. The content of amphipods species used to create isoacceptor tRNA gene sets for each test is shown in Ref. \[[@bib1]\]. tRNA gene sets of every isoacceptor type consist of two input files: the first one contains aligned tRNA genes of a certain isoacceptor type (d1) and the second one has the tested tRNA gene added to the d1 set, and the sequence of the same species as that being examined is removed (d2). The input file (in the script input.txt) is a tab delimited table looks like this: Image 2

The first column is sequence numbers, the second column designates the tRNA gene isoacceptor type, the third column contains the names of aligned fasta files of d1 dataset for tRNA genes of every isoacceptor type (in the script from A1.fas to Y1.fas), and the fourth column contains the names of the aligned fasta files of d2 dataset for tRNA genes of every isoacceptor type (in the script from A2.fas to Y2.fas). The script calculates p-distances matrixes in d1 and d2 groups. These calculated values are used for building of histograms, ranging between the similar minimum and maximum values on the scale and subdivided into bins (number of bins is estimated using Sturges\' formula \[[@bib6]\]). The script then compares two histograms using the Fisher\'s chi-square test \[[@bib7]\] and writes *p*-values in the fifths column of the output file (in the script output.txt): Image 3

The script also calculates the mean distances (m1) for d1 groups and writes the values in the sixth column of the output file, and the mean distances (m2) between the sequence under examination has the latest position between the alignment and the rest of the sequences in d2, and the values are written in the seventh column of the output file. The ratio between m1 and m2 is calculated using formula 1-m1/m2, and the values are written in the eighth column of the output file. The maximum *p*-value and minimum value of the ratio between genetic distances indicate the type of the progenitor tRNA gene of the gene under study. For correct analysis, the mean p-distance of the aligned nucleotide sequences should not exceed 0.75.

2.2. R script for choosing the best sequence alignment {#sec2.2}
------------------------------------------------------

To perform phylogenetic analysis based on tRNA gene sequences, alignments considering different features of the secondary structures are often used \[[@bib8], [@bib9], [@bib10]\]. The choice of the features is determined by the predicted structures of the tRNA molecules coded by the DNA fragments aligned. Numerous algorithms of the alignment of DNA fragments are also available. They perform differently in cases of short and hypervariable sequences such as tRNA genes. This causes the variation of topologies of trees inferred.

To determine the best mode of alignment among the several different alternatives, we developed an R script, which identifies the best alignment based on its minimum BIC value: Image 4

The dataset of every version of the alignment tested should contain an alignment file, a deduced substitution model, and the phylogenetic tree. The script utilizes the "phangorn" package \[[@bib11]\]. The input file (in the script input.txt) is a tab delimited table looks like: Image 5

The first column contains names of tree files in Newick format, the second column contains names of aligned files in fasta format, the third column contains substitution model notation designated as in Posada (2008) \[[@bib12]\], the forth column contains labels T or F (true of false) for the parameter of the gamma-shaped distribution of rates across sites that the model used, the fifth column contains labels T or F (true of false) for the proportion of invariable sites of the model used, and the sixth column contains any user\'s comments about alignments. The output file (in the script output.txt) is also a tab delimited table in which the columns with estimated mean likelihood, AIC, BIC, and delta BIC values for every alignment dataset are added: Image 6

The dataset lines in the output file are sorted from the minimum delta BIC value at the top to the maximum value at the bottom. The current R script is suitable for assessment of the best alignment modes of any sets of aligned nucleotide sequences.
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Appendix A. Supplementary data {#appsec2}
==============================

The following are the Supplementary data to this article:Multimedia component 1**Table S1**. Pairwise identity analysis of tRNA genes of interest from mt genomes of amphipods. The maximum *p*-value and the minimum genetic distance ratio value indicate the isoacceptor type of the tested tRNA gene.**Table S2**. Comparison of different modes of tRNA gene alignment in different groups of amphipods. AIC is Akaike Information Criterion estimated for the current alignment mode. BIC is Bayesian Information Criterion estimated for the current alignment mode. Δ BIC is the difference between the BIC value of the current alignment mode and the BIC value of the best alignment mode (defined based on the minimum BIC value).Multimedia component 1Multimedia component 2Multimedia component 2
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